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Outline 

1-Provide the answers to the CCP 

• who did it, 

• with what, 

• where, 

• and when 



Outline 

• CCP timeline of events 

2-The clues: 

• Previous field work 

• USGS passive tree-water (PTW) survey (8/2008) 

• USGS groundwater sample event (4/2009) 

• Comparison of historical groundwater plumes, 
possible source location(s) 

• Background on the Newspaper Print Manufacturing 
Industry 

• Tree-ring record of contaminant release times 

• Summary 



l.PCE and TCE contaminated groundwater 
beneath the RSA chiller plant 

• Who- Montgomery Advertiser 

• What- Blanket wash and fountain solutions 
used in running offset presses 

• Where-Released from 200 Washington Street 
to floor drains, sumps, and sinks that 
drain to the sanitary sewer system 

• When- between 1955 and 1970 



2.PCE and TCE contaminated soil and 
groundwater along 200 Washington Street 

• Who- Montgomery Advertiser 

• What- Blanket wash and fountain solutions 
used in running offset presses 

• Where-Released from 200 Washington Street 
to sumps that drain to the 
stormwater system 

• When- between 1970 and 1980 



3.Chromium contaminated soil and 
groundwater along 200 Washington Street 

• Who- Montgomery Advertiser 

• What -chromic acid fountain solutions 
used in running offset presses 

• Where-Released from 200 Washington Street 
to sumps that drain to the 
stormwater system 

• When- between 1970 and 1980 



4.Chromium contaminated groundwater 
near RSA chiller plant and Park 

• Who- Montgomery Advertiser 

• What -inks used in lithographic offset presses 

• Where-Released from 200 Dexter Avenue 

the 
to sinks and sumps that drain to 
sanitary sewer system; some 
contribution from Lawrence 

Street location 

• When- between 1910 and 1940 



April 2009 
USGS Groundwate 

Results 



1. CCP investigation Implications: 

• All city-wide 'isolated hot spots' are related to 
release from MA activities 

• So is the source of the contamination of PSW 
#9E and 9W as detected in 1992 

• So is the source of hits in Cypress Creek bed
sediment porewater {USGS in 2007-2008) 

• And the hits on banks of Alabama River {USGS 
in 2008) 



2. CCP investigtion implications: 

• The chlorinated solvents PCE and TCE 
continue to be above MCLs (5 ppb) 

• No longer the chromium(VI), or hexavalent 
("hex") chrome plume 

(chrome was released, as were other metals, 
and is still detectable, but not at or above 
MCLs (100 ppb)) 



Let's backup a bit: The Dilemma of 
the Capital City Plume (post 1993) 

• Why was the contamination there? 

• Where exactly was it? 

• Who or whom caused it? 

• When were the contaminants released? 



Time line of Capital City Plume 

• 1992- MWW&SSB detects PCE in wells 9W and 9E 
(North Well Field) that pump from shallow 
groundwater 

(samples were collected b/c of EPA's Wellhead 
Protection Program I) 

• 1992-Well 9E shut down 

• Sept 1993- solvent vapors detected during 
construction of the RSA tower chiller plant at 25-bls 
near the water table 

• 1997- Well 9W shut down 



Timeline of CCP 

• 2002 - Black & Veatch 

• 2003- Malcom-Pirnie FS report 

• 2003- CoM EMC report on 200 Washington St pre
buy 

• CoM groundwater sampling (Hall report)- 2007 

• USGS site PTW survey- August 2008 

• USGS groundwater sampling- April 2009 

• USGS dendrochronology sampling- January 2009 
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PCE groundwater 
Black & Veatch (2002) 
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~'!Cl· MAXIMU~I CONTAMINANT LEVEL 

NOTES. 

1 (!)THESE WEllS HAVE PROOUCEO AT LEAST 
ONE SAIJPLEWITH ~l 

2 WEUS9E AN:J 'im HAVE ALSO PRODUCED 
SAt.'F\.ES WITH NO DETECTABLE PC€. 
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Malcolm Pirnie (2003) 



.5.4 Limited Phase 2 Testing 

The Montgomery Advertiser Building site is lmovm to be located within the 
boundaries of the Capitol City Plume. a sixty block area of downtown 
Montgomery where the groundwater is contaminated with chemicals typically 
found in various cleaning solvents. Because solvents have histortcally been 
used to clean printing presses a lirnited phase 2 assessment was perlormed to 
assess the Montgomery Advertiser Building site for the specific solvents that 
have been associated with the Capitol City P1ume; benzene~ toluene. 
ethylbenzene and xylenes (BTEX) and tetrachloroethylene (PCE). 

To assess the soils beneath the building we attempted to core through the 
concrete slab of the lowest floor at ten locations and then collect and analyze 
soil samples. These locations \Vere generally disbursed throughout the lower 
.floor with four across the south side, two across the middle and four across the 
north side. At three of the ten locations the concrete thickness exceeded one 
foot and we were unable to penetrate it with the coring equipment. At seven 
locations we were able to penetrate the slab and sample the underlying soils. 

eac 1 o ose oca 1ons so1 s;;unp es were co ec e ,m. a arl a uger o a 
depth of about ten feet and screened for volatile organjc compounds With a 
photo lonization detector. The sample from each boring with the highest 
screening level vias fonvarded to the laboratory for B1"I-:X and PCE analyses. 

he .o:nalyses revealed that the concentrations of these compounds \N"ifr.tin all 
seven of the samples were belov; the detection limit of ihe analytical method. 

EMC report (2003) 



c) Potential Sources of Subsurface Contamination 

The on-site Visual reconnaissance included observation of potential or 
existing sources of subsurface contamination. Beginning in the early 
I900"s a:nd continuing until recently, the Montgomery Advertiser 
Building site has housed several newspaper businesses:· Because this 
site is within the Capitol City Plume boundaries and because solvents 
have historically been used to clean printing presses, subsurface 
exploration activities were conducted at this site in May 2003. 

Soil and groundwater samples were collected from three temporary 
monitoring wells placed around the property. Soil samples were also 
collected fron1 seven cored locations on the lowest floor of the building. 
All samples were suonuttett. .. or · . enzenc, !? uene, et 1Y' enzene 
and A-ylenes) a11d ~~;E (p~rch loroethylene) an~Jysis~ Laboratory results 
indicated all B.JEX and PCE levels ,~,ere bclo'v the anaJytical de tection 
limit 0fi 5 opb ( ar.ts er billion) . _-=-- - =-

EMC report (2003) 



Legend 
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Ground Water Monitoring Report 

Hall (2007) 



So, since 1993 (from NPL Site 
Narrative for CCP): 

'' ... there is no known source of the PCE 
contamination ... '' 

''The source or sources of contamination, or the 
time-frame which the contaminant entered 
the environment at the CCP site have not been 
identified.'' 



USGS 
Site visit 
August 
2008 

(pre-plan) 



USGS 
Site visit 
August 
2008 



Cypress Creek 
Hyporheic zone "bed sediment" 
investigation 





USGS 
August 2008 
Conduct passive, low-key 
Assessment 

Passive tree-water (PTW) survey: 
•Contaminant vapor 
•Dissolved-phase contaminant 

Started @ Alabama River 
and Cypress Creek 
Riparian zones 





Metals- PIXE 

Photon Induced X-ray Emisison 







These trees have to be 
using groundwater! 
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Passive Tree Water Survey 
(August 2008) 



O ITCE detected! Sl'lS-21 /08 

0 IPCE detected! MontQomerv. AL 

e i?C::. & TCE detected 

e 11 ,2-DCE ~ISO detected 
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Black & Veatch (2002) 
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Hall (2007) 



• Shallow MV'/ and # 

0 PCE (ugJL: 8/07) 

TCE (ug/L: 8/ 07) 

cis-1,2-DCE (ug/ L: 8/07) 

Potentia I Source 

Hall (2007) 



• Shall owMWand It 

0 PCE (ug/L: 8/07) 

TCE (ug/L: 8/07) 

cis-1,2- DCE (ug/L: 8/07) 

Potential So urce 

8118-21/08 
Montgomery, Al 

::lC:::: detected 

0 -cE detected 
e =>c;:: & TCE detec:ed 



• ShallowMW and # 

Q Chromium (ugll! 8/07) 

Hall (2007) 





1-groundwater levels 
,:079> 

2-groundwater properties (DO, pH) 
3-grQundwater contaminants (VOCs, hex chrome, others) 
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• Shallow MWand # 



• Shallow MW and # 



VSI 
a.ne Meter 

TOC Dllllh 81VIIIII Hach • b1CS• VSI 
al.,alloto on or Olssolv H•., VSI Dlnol Meter-
n, ft Wllter gi"CCUUd ed HIIICh- HIIICh- lllert Meter- ved SpeclftcVSI 

S..ple S..ple w.ll above l'nlm wat.r, r Oxyge H~ H~ H~ FemJU TIR!d ctromiTempe Oxyge Conduc Meter-
BN'Iml Longitude oa Time Depth MSL TOC tAMSL n SJIIde SJrate Nllnlte 8 Iron ty In l'lll:ure n tance pH 

degree micros I ,.. ,.. 
8 emens/ pH ,.. AWSL ,.. AWSL mgll. mgll. mgll. mgll. mgll. rill mgll. celsius mgll em units 

OCPOIB 32.378352 ... 304a NVS 

OCPOII 32.378355 ... 304840 NVS 

CC1IDZB 32.380342 -88.304720 04J0701 15:00 5G.87 188.5G 42.20 148.38 8.3 0.01 8 8.3 0.05 0.8 0.033 21.85 5.9 212 5.2 

CCP03S 32.380562 -86.303344 206.18 Not Sampled 

OCP04S 32.378882 ... 307381 04121109 8:30 38.75 178.72 32.24 148.48 8.4 0 18 4.5 0 1.34 0.034 21.54 4.8 322 5.8 

CCP04I 32.378900 -86.307384 178.90 Not Sampled 

OCP051 32.318827 ... 302188 04JOM)8 13:10 158.87 210.88 58.52 151.48 8.8 0 1 2.2 0 0.8 0.058 21.15 5.4 80 5.8 

CCP06S 32.380882 -86.300851 224.26 Not Sampled 

CC1107B 32.380808 -88.305495 OUDIIIDD 11:15 DB. 71 179.85 35.81 144.04 4 0 4 1.5 0.04 0.1011 21.81 2.8 70 5.8 
Oor 

CC1107I 32.380584 ... 305481 OUDIIIDD 14:40 128.85 179.78 35.57 144.18 8.4 0 8 8.8 0 1.7.047 22.08 8.8 212 5.2 

OCP08S 32.382272 -88.308258 04I20IOQ 11:40 51.77 173.<48 35.92 137.54 5.0 0 0 8.1 0 0.40 0 22.25 8.8 210 5 

CCP08I 32.382258 ... 308258 0412101 13:40 118.73 173.42 35.110 137.52 3.8 0.01 2 1.7 0.05 0.78 0 21.34 3.35 12 8 
IIDm 

CC1I09B 32.378462 -88.305848 0412701 14:00 71.78 213.41 58.23 157.18 5.5 0 8 1.5 0 0.10g 22 .• 8 177 5.1 

CCPUIB 32.378258 -88.303813 04127t"'m 10:15 71.81 212.87 57.81 154.86 5.1 0 13 8.4 0 0.47 0 22.88 5.2 - 5.3 
8estfey 

GGP-1--1-8 62 .676606 Be 299420 e6 

~ 
GGP++± 32.J7§2gJ g5 .2994 17- e6 

OCPI2S 32.384308 -88.308438 04I23IDD 11:30 41.88 157.58 25.00 132.58 5.5 0.01 5 7.1 0.02 0.11 0.083 22.04. 4.0 25( 5.5 
010.01 

OCPIU 32.384408 ... 306464 04122108 12:35 104.88 157.82 25.02 132.80 2.2 0.02 3 0.7 0.12 0.842 21.22 1.8 81 8.1 
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PCE in groundwater 
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TCE in groundwater 
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cis-1 ,2-DCE in groundwater 
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Vinyl chloride in groundwater 

1.2 --r-----------------------

1 +----------------------

0.8 +-----------------------

0.6 +---------------------- • Vinyl chlorid~ (uR/U J ui.O 7 

• Vinyl chlorid~ (uR/L) Apr-09 

0.4 +-----------------------

o.z +-----------------------

0 +-~.-~~.-~~-~-~.~-~.---r--,~-~~-~ 

15 25 .35 45 s1 65 75 11 85 81 95 105 125 121 



April2009 
USGS Groundwater 

Results 

Hexchrome 





Good agreement between 
groundwater results (4/09) and 

PTW results (8/08) 





O ITCE detected! Sl'lS-21 /08 

0 IPCE detected! MontQomerv. AL 

e i?C::. & TCE detected 

e 11 ,2-DCE ~ISO detected 



So, to date the newer data show: 

• PCE/TCE detected in trees above clean 
groundwater suggests presence of an 

unsaturated zone residual contaminant 

source 

• PCE/TCE detected in trees above groundwater 

with PCE/TCE 

• Chromium detected in trees where chromium 

also was in the groundwater 

• What do these facts say about sources and 
• • • • I 



Look at trends of PCE/TCE in 
groundwater over time 

Then look at PTW data for hints at 
sources 



d ater Results, ug/l PCE, Groun w 
10/1511993 

• MWa nd# 



PCE, Groundwater Results, ug/L 
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PCE. Groundwater Results, ug/L 
1/2001 
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PCE, Groundwater Results, ug!L 
7/2007 
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PC E., Groundwater Results, ug/L 
4/2009 

• MWand # 



TCE. Groundwater Results, ugll 
412009 

• MWand # 
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Montgomery, AL CCP, Well 9W 
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The PTW data: 

What do they reveal about possible 
sources? 



PCE. tree cores. 
August 2008 

Ppbv heads.pace, 



TCE, tree cores headspace, ppbv 
August 2008 



TCE, tree cores head space, ppbv 
August2008 



This detection of PCE and TCE in 
trees represents recently 

uptaken contaminants = still a 
source there 

What about evidence for long-term 
uptake (and, therefore, an older 

source?) 



Chloride, tree cores, mg/kg 
August 2008 



Chromium 

• Not measured as a vapor, like PCE and TCE 
can be 

• Hence, detection provides a direct linkage 
between soil water or groundwater and tree 



0 n tree 
Chrom urn • '"'~CIJ9 1 
C<jf e5. Ol)rr I o , - ' 



Chromium, Groundwater Results, ug/l 
4/2009 

• MWand # 



Chromium, total, ug/L, groundwater (CCP) 
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So, what does the combination 
of the PTW survey and 

groundwater sampling say about 
potential source locations? 





O ITCE detected! Sl'lS-21 /08 

0 IPCE detected! MontQomerv. AL 

e i?C::. & TCE detected 

e 11 ,2-DCE ~ISO detected 





The Montgomery Advertiser 





Historically active potential source 

• Montgomery Advertiser {1833-today) 

• Inks {metals, solvents) 

• Cleaning solvents {PCE/TCE)to de-ink printing 
machines 

• Fountain solutions contain chromates 

• Multiple locations within CCP boundary 

• Anecdotal evidence 

• Possession is 95% of conviction 



• 1829 

• 1833 

• 1850 

• 1855 

• 1940 

• 1940 

• 1997 

• 2002 

• 2003 

Timeline of Montgomery Newspaper 
Manufacturing Print Indus try 

The Planter's Gazette 

The Montgomery Advertiser (MA) aka 
Advertiser 

MA at Commerce Street (until1930) 

MA at Dexter Ave. 

MA purchases Alabama Journal (1889-1940) 

MA at 200 Washington Ave . 

MA printing stops at 200 Washington Ave . 

MA at 425 Moulton St . 

MA sells 200 Washington/115 and 116 S . 
McDonough St. to Montgomery County 
Commission 



Timeline of Montgomery Newspaper 
Manufacturing Print Industry 

• 1829 

• 1833 

• 1850 

• 1855 

• 1940 

• 1970 

• 1977 

• 1997 

The Planter's Gazette 

The Montgomery Advertiser (MA) aka 
Advertiser 

MA at Commerce Street (until1930) 

MA at Dexter Ave. 

Operated 8-unit Goss headliner letterpress 

Made zinc-plates on-site 

Made aluminum plates on-site 

Operated 9-unit lithographic offset press 

(Ink and water mixture) 

MA printing stops at 200 Washington Ave . 



Timeline of Montgomery Newspaper 
Manufacturing Print Industry 

• 1821 

• 1829 

• 1833 

• 1850 

• 1855 

• 1920 

• 1940 

• 1950-60s 

• 1970 

• 1990s 

PCE first synthesized 

Petroleum-based inks 

Petroleum-based inks 

Petroleum-based inks 

Petroleum-based inks 

TCEinvented 

Petroleum-based inks 

NMPI switched from flammable alcohols to non
flammable chlorinated solvents (PCE and TCE) to 
decrease drying times 

First sewage treatment plant built in Montgomery 
(Econchate WWTP) 

Soy-based inks 



The NMPI is one of the largest 
industries in the U.S. 

www.pneac.org 

(Printers' National Environmental 
Assistance Center) 

http://www.pneac.org


I Offset Press I 

Where did 
this water 
go? 

Water rollers 
~ 

t 
Water 

t 
ape 

"fountain solution" 
consisted of 
acid chromates 

Rubber "blanket" 
Wiped down with 
Rags soaked in 
Blanket wash 



Blanket wash 

1 Tol ll.J en e 
2 ethy Ethyl Ketone (M IE K) 
J Glyco l Ethe rs. 
4 Xyle11 ~e ~mixed tso ers) 
5 Tetrach oroet 1ylene 
6 ethy sob tyl Ketone ( M ~B K. ~ 
1 Metl1a r1o~ 

8 1,1 ~ 1- ~ni ctl~oroetll rn1e TCA) 
9 Dich lo ro1m1ethane 
10 Ethyle11e Glyco l 



Inks are derived from heavy metals 

• Cyano = barium 

• Magenta (blue) = copper 

• Yellow= zinc or chromium 

• Black= most metals, carbon black (soot) 

• School buses are 'chrome yellow' 



Think of Oil/watercolor paint kits 

• Cadmium lemon 

• Cadmium red 

• Cobalt violet 

• Manganese violet 

• White lead 

• Titanium white 



What would they do with all the 
daily "trade wastes" generated? 



How do the various historic 
locations of the MA relate to the 

data collected?: 

• The PTW results for PCE and TCE and metals 

• Past and current PCE and TCE plumes in 

groundwater 



0 ITCE detected I 
0 IPCE detected! 

8/1 8-21 /08 
MontQomerv. AL 

e l=>c- & TCE detected 

e l1 ,2-DCE ;:J ISO detected I 



April2009 
USGS Groundwate 

Results 



So, how are these upgradient 
sources of PCE and TCE related 

to the PCE and TCE groundwater 
contamination beneath the RSA 

chiller plant? 



Remember- RSA chiller plant: 

• No soil contamination down to about 25' bls, 
or near water table 

• When ADEM sampled in September 1993, 
water table was at seasonal lows 



Responses to EPA Information 

Request: 

• " ... employees installed a washing machine in the 
basement to wash rags. The drain from the washing 
machine was connected to a basement-level floor 
drain which was believed to discharge to the sanitary 
sewer system. When the machine was used for the 
first time in quickly became apparent that the floor 
drain was connected to the pipe leading to the street. 
The material released most likely consisted of water, 
soap, and trace residues of ink and blanket wash." 

(dates post 1940 but pre 1980s) 



Responses to EPA Information 

Request: 
• Nsome of the buildings floor drains, namely those in 

the pre-press area, drained to two sump pumps that 
were connected to the sanitary sewer system." 

• At 116 McDounough Street, used "about 100 pounds 
of ink a year, and perhaps 10 gallons of cleaning 
solvent." 

• NAny waste fountain solution removed from the 
presses was drained down a sink." 

• H ••• the used {plate) developer was drained directly 
into a sink." 



Two proposed pathways: 

• PCE and TCE released upgradient to the 
subsurface via sewer system as part of trade 
waste practices 

• PCE and TCE released to surface and 

storm water system as part of trade waste 
practices 

• Both systems are historic, with brick 
construction and/or clay pipes 

• Prone to leaks due to cracks, settling, tree 
root invasion 



How can these pathways be 
tested? 

Geochemical forensics 



April 2009 Groundwater Results 

• MWand rt 

Chloroform (ug/L) 



Chloroform in groundwater 

• Chloroform added to water at the C.T. Perry Water 
Purification Plant since at least 1965 (surface water 
source mixed with groundwater) 

• Range in drinking water from 2 to 44 ug/L 

• 37.3 ug/L in groundwater from MWl (shallow only)= 
treated municipal water 

• pH in MW1 (shallow) is highest of all wells sampled 
at 7.3 (buffered municipal water) 

• Well had highest specific conductance at 261 uS/em 



Chloroform in groundwater 

• How did treated municipal water that 
contained chloroform get to the water table 
beneath the RSA chiller plant? 

• Trade waste practice and leak in sewer system 

• Implication- what has been put into the 
sewer in upgradient area also can reach the 
water table 

• VVhereisthe leak???? 
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How PCE, TCE, and chloroform got into the groundwater 
Beneath the RSA chiller plant 

Alabama 
River 

125 

Pathway I 

~ 
(;; 
c 
B 
r:n 
c 

../::. 
VI 

9S ~ MA 



Also, in the trees sampled: 

• No VOC hits in the trees along McDonough 
Street 

• T-61 

• T-65 

• T-60 

• etc 



PCE tree cores headspace, ppbv 
August 2008 



TCE, tree cores head space, ppbv 
August2008 



How can these pathways be 
tested? 

Geochemical forensics 



CFCs in groundwater 

• CFC (-11 and -113) are man-made 

• All water older than 1940 has 0 ug/L CFCs 

• If detected in water, it is no older than 1940 

• CFC are in recharge everywhere 

• CFCs are enriched over urban areas (USGS Fact Sheet 

022-02) 
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April 2009 Groundwater Results 

• MWand# 

Sum ofCFC-11 and CFC-113(ug/L) 



CFCs in groundwater- implications 

• Present in only the shallow well pairs 

• Not present in all wells 

• In groundwater at concentrations greater 
than possible for equilibrium with CFC
enriched air 

• Implication- CFC-enriched water is evidence 
of leaky stormwater or sewer pipes that 
contain modern water that has reached the 
water table since at least 1940 
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So the Chloroform and CFC detections 
in groundwater at the CCP: 

• Are tracers of modern water 

• Reveals persistent long-term leakage of 
modern municipal water at some focused 
"hot spots" 

• Indicate that what is applied at land surface 
WILL get to the groundwater 



Do these pathways pass basic groundwater 
hydrology and contaminant transport 

'common sense'? 



Table 4-11 
Groundwater Veloe-ity Ca.lculatioll S-ummary 
C;;~pltot Clay Plume, Montgomery, Mabama 

Hydnmlic Conr,hwti..,ity (K) Hydrauli~ Gradient (i)1 Asswned Effecrive min/year CaloeuJated liorironral 
Porosity (n):l.J Gro\,II'Kiwater Velcx:ity {V ,j• 

Shallow Well:• 

High 7.22 X l0'"3 llLGJl 1.33 X. l(l·l 2.5% 525,600 2094 

Low &.16 X lO~ U.,w 8.33 X [(}-J 25% 525,600 14.29 

g.m. 4.4$ X 10'~ M9dUvl. J.li lC. t()-2 25% 525,600 104 

Deep Wells 

High 8.62. Jl l 0-3 High 1.2S ,; 10-2 25% 52!i,600 2'!-1 

Low 5.51 X I~ Low 7.93 X 10·~ 25% 525,600 9.1 

g.m. 2,q X IO"J Median 1.11~~. 10·2 25% )25,600 61 

to~(! I OS. 

I . li.soli..w..d from-~~"" Fobruoy 1~.~2. 

1. Va.lu.r li >Ia:::.. • JI'I"1DDIU:C 
l . Elfl.'<ti .. P"""5ilyb"' 'bcm ••••an:d 11> bt 0..1-value in tloc !WI!" oriiii&J P""""Y I""' ITIBiri• "'C.munl!"'q Frwz.e n Olooco'. 1<)79_ A !41\lfo:aril 

~~ur ~Uook'o:4''n'' ,..b.QIIIMI oohloldioo::uw ~ isnnr lllb:l~~~<l=. willlguoll~"ff""'lhoe~tiQ,a 'J~~.-rlhe~i-o: 
~~.,.~t~i(l.btt.My""*'--«~ mll~t....oipl.ir"""'Lralhe.-1~ .... 

4. D!ii.T'~ E .. iulo. Vh=Kill 

Wllete 

"• L 
loo='nW i:O""nd....,l'< •<io<ill', "'""'"....tin t'oaLI)'<lll 

Jtc C!'lllnJW ~!Mir•Jio< <tYI!Ju:.CJ••II'. o-.: in [OOAJminutc 

'" COOJI'IIU'3 blo'llrHJIIC i!]l~lm(, 0-~ 1.111 [tftlroo!. 

N= ~C~I\OI'p!~ of~~YCrlm 

..... ~~-

Black & Veatch (2002) 



V=LT 
T=L/V 

• Distance from Washington Street to Well 9W 
and 9E 4,200 ft 

• MA left 200 Washington Street in 1997 

• Groundwater flow rate about 100 ft/yr (B&V, 
2003, Rl) 

• T= 4,200 ft/lOOft/yr =about 42 years 

• Potential release time: 

1997-42 years= 1955 



What about the timing of the 
release(s)? 

• Years businesses operated related to age of 
plume? 





Trees preserve a record of past events 
encountered during their annual growth 



Contaminants preserved? 

• lnorganics, yes 

• Organics, no 

• But 

• PCE and TCE leave behind Cl-, yes 

• Caveat- some inorganics are transported 

within the tree over space and time 



81'18-21 /08 
MontQomerv. AL Dendrochronolo"gy 

Survey ""_·" 
January 2009 



\ 

,'1 1 100 



April2009 

Chromium) ppm 

1960-1970s 



Tree 47 

Chromium, ppm 
35 

30 

25 

2:0 

15 

10 

5 

0 

1940 1960 1980 2000 20 2:0 

Chloride, ppm 
100 -r----------------

90 +----~~~--------
80 

70 +--~~---~~------

6 0 .f.--~-----~------

5 0 

~0 +---------~--~--.--

30 +---------------
20 

10 +---------------
0 ~----~------~---------------

1.940 1960 1980 2000 2020 

-+-c hromrum, ppm 

1955-19705 

_.,_chloride, ppm 

... from the PCE and TCE 



1600 

1400 

1200 

1000 

800 

600 

400 

zoo 
0 

Tree T-15 (Old Alabama Town) 

Chromium, ppm 

~ 

... _..... ,. ...... 
~ 

1600 

1400 

1200 

1000 

800 
~Chromium, ppm 

600 

400 

zoo 
0 

Aluminum, ppm 

• 

~ 
............ 

~r- --. 
1900 19ZO 1940 1960 1980 ZOOO ZOZO 1900 19ZO 1940 1960 1980 ZOOO ZOZO 

400 

350 

.300 

250 

zoo 
150 

100 

50 

0 

Chloride, ppm 

j 

T 
I 
I ~ 

j 

~ ~ 

1900 19ZO 1940 1960 1980 ZOOO ZOZO 

~Chloride, ppm 

~Aluminum, ppm 



Chromium, ppm 
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Tree T-47 (downgradient of break in sewer line at McDonough andDexter) 

Chromium, ppm 
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l.PCE and TCE contaminated groundwater 
beneath the RSA chiller plant 

• Who- Montgomery Advertiser 

• What- Blanket wash and fountain solutions 
used in running offset presses 

• Where-Released from 200 Washington Street 
to floor drains, sumps, and sinks that 
drain to the sanitary sewer system 

• When- between 1955 and 1970 



2.PCE and TCE contaminated soil and 
groundwater along 200 Washington Street 

• Who- Montgomery Advertiser 

• What- Blanket wash and fountain solutions 
used in running offset presses 

• Where-Released from 200 Washington Street 
to sumps that drain to the 
stormwater system 

• When- between 1970 and 1980 



3.Chromium contaminated soil and 
groundwater along 200 Washington Street 

• Who- Montgomery Advertiser 

• What -chromic acid fountain solutions 
used in running offset presses 

• Where-Released from 200 Washington Street 
to sumps that drain to the 
stormwater system 

• When- between 1970 and 1980 



4.Chromium contaminated groundwater 
near RSA chiller plant and Park 

• Who- Montgomery Advertiser 

• What -inks used in lithographic offset presses 

• Where-Released from 200 Dexter Avenue 

the 
to sinks and sumps that drain to 
sanitary sewer system; some 
contribution from Lawrence 

Street location 

• When- between 1910 and 1940 



April2009 
USGS Groundwate 

Results 



Floodplain 
hydrogeology 
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Planned phytoremediation project by City of Montgomery to 
protect a downgradient surface-water body 






